Oxidative stress induced by ethanol in rat hepatocyte cultures.
Many controversies still exist with regard to the relationship between alcoholic intoxication and the occurrence of an oxidative stress. To attempt to resolve this question, first we investigated the induction by acute ethanol intoxication of lipid peroxidation in primary rat hepatocyte cultures using simultaneously two indices for each sample. When considering conjugated-diene indice, any lipid peroxidation elevation could be observed, whereas a net increase of extracellular free malondialdehyde was noted at 5 hours of incubation. These results led us to estimate the intracellular pool of low molecular weight iron which is known to be the iron species catalytically active in hydroperoxide degradation. An early enhancement of +20-30% of cellular low molecular weight iron was observed. Thus the discrepancy between conjugated dienes and malondialdehyde could be ascribed to an increase of hydroperoxide degradation into malondialdehyde by the transient cellular pool of low molecular weight iron. Lipid peroxidation and low molecular weight iron augmentation were linked to ethanol metabolism, since both were suppressed by the addition of 4-methylpyrazole, an alcohol dehydrogenase inhibitor. Superoxide dismutase activity was increased in the early incubation time (1 hour) and then markedly reduced. We conclude that ethanol metabolism can induce a lipid peroxidation accompanied by an elevation of intracellular pool of low molecular weight iron and a decrease of superoxide dismutase activity.